however, effects related to block totals can be used as distinguishing characteristics.
1.
Introduction.
A balanced incomplete block (BIB) design has The existence of repeated block designs in B raises the problem of obtaining criteria that distinguish among members of B. This paper examines several criteria and demonstrates which ones will distinguish among members of B and which will not. Section 2 discusses the estimation of treatment effect contrasts from the usual additive linear model and notes that the members of B cannot be distinguished by standard properties.
However, the estimation of block effect contrasts in Section 3 reveals some distinguishing characteristics and some invariance properties. In Section 4, the class 2(7,21,9,3,3) is considered; nine of its ten members are repeated block designs. A competing effects model useful in such areas as intercropping and marketing studies is introduced in Section 5. This model (ii) the expected value of the blocks (eliminating treatment effects) mean square when the block effects are random, and (iii) A-, D-, and E-optimality criteria for estimating treatment effects.
In the case of analysis with recovery of interblock information, some differences may arise in the estimation of cr~, the block effects variance.
Consider a design in class B with d distinct blocks and let cr 2 be the intrablock error variance. Then the blocks eliminating treatments sum of squares can be partitioned further. Such a partitioning, along with the expected values of mean squares, is given in 
'
Bj for j chosen so that the jth block corresponds to the pair ( g, h).
Define the estimated effects of the distinct block patterns,
.., h=1 for g=l, · · · , d
Let~ be the dxd diagonal matrix with entries w 1 ,w 2 ,···,wd on the diagonal, 
The sum of squares for repeated blocks, SS 3 , can be derived as SS 3 = SS 1 -SS 2 • Mean squares are given by
The expected values of these mean squares are derived routinely by methods This is a distinguishing characteristic of the members of the class B, which is stated in the following theorem.
-8- This is the case in problems considered by Federer (1979) and Raghavarao and Federer (1979) .
4.
Repeated block BIB designs with v=7, b=21, r=9, k=3, A=3. The complete class of balanced incomplete block designs with v=7, b=21, r=9, k=3, A=3 for which every n .. = 0 or 1 is given in shown by Seiden (1977) that any other such design must be isomorphic to one of the ten designs given. Each of these designs is a repeated block design except the last one, which has d=21. A statistical model will now be discussed in which the structure of the individual designs in S plays an important role. The composition of the blocks and the number of distinct blocks in a design will influence the analysis under this competing effects model. In addition,
l.
for i=l,···,v
The ANOVA table can then be computed and is shown in Table 5 .1. E~=Ii ( The ten designs listed in Table 4 .1 differ in providing the degrees of freedom for competing effects shown in Table 5 Their importance is ·shown by Tables 5.1 and 5.2 and the accompanying discussion. Analysis of competing effects models by computer calculations will now be described. An algorithm for finding the rank of a matrix F. is implemented in the computer programs in the APL language appearing in 
